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Abstract
Asking undergraduate students to actively participate in online dialogue and reflect on the 
experience has become a popular technique in teacher education courses, particularly 
with the ready availability of blogging capabilities of learning management systems (Stiler 
& Philleo, 2003; Williams & Jacobs, 2004). Students may do this as part of formal 
assessment, and particularly for collaborative project work. One problem with this 
approach is that students may lack both the skills to critically analyse mediated dialogue 
and the conceptual framework in order to write reflectively. This problem is exacerbated 
when the reflective writing is formally assessed without adequate preparation (Goodfellow 
& Lea, 2005). While the research literature for computer mediated discussion has 
addressed the problem of textual analysis (Lalli & Feger, 2005; Robertson & Lee, 2007), 
the techniques and taxonomies that have been developed are not generally suitable for 
analysis by undergraduates on their own discussions. This paper describes the detailed 
scaffolding associated with a Web Inquiry Project (Dodge & Molebash, 2003) conducted 
with a large group of first-year teacher education students. The collaborative project is 
relatively open-ended; has been very successful in capturing student interest; and has 
engaged them in writing critically and informatively on a contemporary socio-technical 
issue (Ryan, 2007). To address the problem of adequate preparation, the scaffolding 
associated with the reflective writing involved: providing examples; examining the genre of 
reflective writing; providing a simplified taxonomy for discussion coding; and setting 
practice in formative assessment. The approach provides just-in-time support for students 
to analyse their online discussions for formal assessment. As a relatively simple method, it 
has important implications for undergraduate teaching where reflective writing based on 
participation is formally assessed.
Keywords: innovations, web inquiry project, content analysis, discussion forum, reflective 
writing
Introduction
This paper describes a design experiment that is being conducted to develop an approach 
which supports and assesses reflective writing with first-year teacher education students. 
A review of the relevant literature is provided to outline the theoretical grounding of the 
approach taken. The interventions and early results from the first iteration of the case 
study are provided. A set of observations and a pedagogic model to guide refinement of 
the next stage of the design experiment are also outlined. The paper concludes by 
identifying some key principles that might guide pedagogic design aimed at promoting 
reflective writing and effective learning. 
Review
Web Inquiry Projects
The Web Inquiry Project (WIP) is an emerging collaborative assignment form that is 
relevant for assessment in higher education contexts (Ryan, 2007). In particular, their 
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focus on the processes of inquiry and learning (rather than merely concentrating on 
content), make WIPs ideal for teacher education undergraduates. WIPs grew from the 
successful development of Webquests as framework for school-based classroom inquiry 
(Dodge, 1997). Because they are more open-ended, WIPs are better suited for higher 
education (Dodge & Molebash, 2003). Students undertaking a WIP are presented with 
"hooks", typically contemporary and contested issues, that stimulate interest and 
encourage refinement of research questions. Small groups of students research and filter 
resources (typically available online) then analyse, reflect on, and generate findings 
(Molebash, Dodge, Bell, Mason, & Irving, n.d.). These processes are heavily scaffolded by 
the course designer so that students collaborate in investigative cycles spread out over 
weeks of focused effort. Interaction between students can be proximate (face-to-face), but 
is often conducted through mediated channels such as discussion forums, email, text and 
phone services.
Reflection is an important stage in the WIP investigative cycle and has been the focus of 
special treatment. Ryan & Lloyd (2003) asked students to separate their reflections (on 
processes of inquiry and learning) from the topic-focused content of their report. In this 
case, students produced assessable "double-sided" projects where the two parts were 
published separately (but linked) as online texts. Macdonald (2003) noted that this 
separation, particularly in online collaborative contexts, was one way of dealing with the 
complexity of assessing inquiry processes. However, the separation of product and 
process is but one part in the design of WIPs explored in this paper. It is also important to 
examine the nature of reflection (as a mental process) and the reflective writing that is built 
on it.  
Reflection and Writing Reflectively
As a mental activity, reflection is recognised to be at the heart of meaning-making (Dewey, 
1910/1991). In Dewey's description of thinking, isolated and fragmentary ideas perplex 
and stimulate reflection, which, in turn, can reveal meaning. As Rogers (2001) noted, this 
activity has a long and established tradition in higher education. And while there is 
widespread acceptance of the critical importance of reflection, Rogers revealed that there 
is considerable confusion in terminology, debate over how to analyse the processes 
involved and significant hurdles in promoting student reflection.  One hurdle relates to the 
setting-up of dilemmas in order to initiate reflection. Some students, particularly those who 
have adopted a "customer-service" orientation to formal education, expect learning 
experiences that are "... easy, simple and unchallenging" (Rogers, 2001; p. 50). These 
students may react negatively to tasks that are designed to have the opposite effect.
Goodfellow & Lea (2005), identified another significant hurdle related to the expression of 
reflective thinking. They noted that writing about reflections is, for many students, a new 
and complex genre with high rhetorical demands. Moon (n.d.) noted that reflective writing 
is not a straight forward task, because it is recursive and requires critical introspective 
inquiry. Rather than engage in this complex process, students may simply recount 
experiences. In advice to higher education students she provided prompts to encourage 
reflective writing, but acknowledged that these are only a incomplete set of starting points 
to a very complex process.
An emergent pedagogic practice, especially in online environments is to have students 
write a journal in the form of a (web)blog. While acknowledging the efficacy of this 
approach, Stiler & Philleo (2003) noted some of the difficulties involved. They suggested 
2
that students need considerable scaffolding along with regular and timely feedback from 
their teachers. They acknowledged that sense-making through reflective writing is 
inherently complex and demands considerable investment of resources and time by both 
students and teachers (Stiler & Philleo, 2003). Such investment necessarily involves a 
connection to assessment, but the association carries with it additional demands.
Reflective writing has an important place in undergraduate learning. Making such thinking 
explicit, in the form of external representations has become popular in higher education, 
but significant pedagogical constraints remain, including: developing skills in reflective 
writing; and justifying the higher teacher/assessment workload that ensues. These 
concerns become more apparent when reflective writing is used (directly or indirectly) for 
summative assessment.
Participation Through Mediated Dialogue
The emergence and ready acceptance of mediated dialogue in forms such as discussion 
forums, blogs, chat rooms and email lists, has provided the means to instantiate significant 
elements of Laurillard's (2002) Conversational Framework. In this approach, core aspects 
of student learning and instructional design are represented as conversations, sometimes 
explicit and externally represented (e.g. texts) and sometimes implicit as internal dialogue. 
In her framework, Laurillard specifically labels some of the critical internal dialogue as 
reflection. As evidence of learning, participation in mediated dialogue (external 
representation) has become valued for both pedagogic design and assessment. 
However, despite the promise of stimulating and assessing participation though mediated 
interaction, significant issues need to be recognised. Despite some success in using blogs, 
Williams & Jacobs (2004) observed that some students were reluctant to contribute to 
them - often for good reasons such as unfamiliarity with the genre or fear of a negative 
peer response. At the same time, they noted that some students contributed solely to gain 
marks and in doing so, lowered the quality of the interaction. 
Yang, Li, Tan & Teo (2007) examined the motivational factors that influenced participation 
in online discussion forums. They found that hedonic and utilitarian outcomes, along with 
peer-pressure strongly influenced students to participate. Lack of these motivators could 
explain lower than expected participation in online forums.
If online interaction is to be analysed (perhaps by the students concerned, or their 
teachers/assessors) then some measures of quality are required (Lalli & Ferger, 2005). In 
a study of peer-to-peer interaction of professional educators, Lalli & Ferger refined a model 
to gauge the quality of discussion. They used measures such as interaction patterns and 
word counts of contributions, but some of their more interesting development work was 
towards a scale that they developed to characterise discussion 'levels'. Based on the work 
of Jarvela & Hakkinen (2002, p.13), the scale involved four categories (Comment, 
Experience, New Point, Theory) that correspond to grouped elements of Bloom's 
taxonomy. Although this coding scale (Interaction-Based Coding Scheme) was developed 
as a research instrument, because of its simplicity and plain language, it has potential for 
more direct pedagogic use.
Using participation in the form of mediated dialogue to support and assess learning is a 
legitimate activity within Laurillard's Conversational Framework. Although the use of 
participation for these purposes is complex, it may be effective if students and teachers 
3
have a 'language' to characterise the quality of contributions. The Interaction-Based 
Coding Scheme provides one such model.
Reflecting on Participation
Rogers (2001) noted that reflection, being a very personal process, is sensitive to 
environmental factors such as autonomy and feedback. Significantly for this study, he 
found that a “connection to peers” is also important in facilitating reflection. But the 
research into reflection within peer groups has had mixed results with tutor-led reflection 
achieving better results than purely peer-group reflection. In contrast, group reflection 
activities in workplace settings were reported as effective. A common element in the 
success was "... if peer groups are used as a means of enhancing reflection, the keys may 
be to plan the process carefully in advance and to use a facilitator to ensure that the group 
achieves the intended learning from the experience. " (Rogers, 2001, p.54).
Group interaction, especially in mediated forms may capture conversation-as-data for 
subsequent reflective writing, but some significant barriers remain no matter how carefully 
pedagogic intervention is planned. As Goodfellow and Lea (2005) suggested, there are 
different rhetorical demands between traditional academic and reflective texts. Mediated 
conversation in the form of a discussion forum is yet another genre, presumably with quite 
different rhetorical demands.  For example, Goodfellow and Lea (2005) noted that the 
monologic form of academic texts differ from the dialogic form of online discussions.
Collaborative participation tasks that are used for summative assessment present some 
challenges according to Macdonald (2004). She reported that the greatest hurdle to 
successful participation (particularly in online contexts) was lack of integration of the task 
and the assessment. Generally, students participated in the tasks when assessment was 
explicitly linked. Macdonald (2004) suggested that a pedagogic design that includes 
reflection of online interaction encourages participation when the linkage is made. She 
advised that this approach remains problematic in terms of the reliability of marking if more 
than one maker is involved. She concluded however, that the enterprise was worthwhile 
because this form of assessment "... is invaluable as a way of affording students the 
opportunity to learn at critical points in the course, and a few marks can be very effective in 
providing that opportunity." (Macdonald, 2004, pp. 220-221).
The use of student reflection based on participation evidenced in online dialogue thus 
represents a desirable pedagogic goal. Reflection can encourage subsequent 
participation; provide a timely prompt for transformative learning; and provide an important 
bridge between the experience of mediated conversation and deeper learning. But 
pedagogic design in this domain is fraught with complexities alongside the opportunities. 
The different rhetorical demands inherent in the mediated conversation, proximate 
conversations, academic texts, and reflective texts needs to be recognised, contrasted and 
scaffolded for students in carefully designed tasks. The difficulty in encouraging 
participation in problem-based contexts that trigger reflection needs to be acknowledged 
and treated carefully. Finally, issues related to teacher/marker workloads need to be 
managed, especially in order to enable inter-marker reliability.
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The Design Study
Interventions
The present study conforms to a design experiment, conducted over an anticipated three 
year period with year-long iterations (Brown, 1992; Collins, 1992). The design goal is to 
theorise, implement and refine a pedagogic design that enhances undergraduate learning 
through the expression of reflections within the context of mediated conversations forming 
part of a Web Inquiry Project. The case is a large (600 students and 15 staff) 
undergraduate subject for teacher educators in the first year of their pre-service program. 
These students are drawn from all sectors including early childhood, primary and 
secondary education specialisations. The subject is offered once per year in hybrid mode. 
The major piece of assessment is a WIP assignment that has a reflective writing 
component.
In the first stage of the design experiment, four interventions were attempted in order to 
promote reflective writing through participation in mediated dialogue. These interventions 
emerged from earlier practice:
• Provision of reflective writing examples (including past student reflections submitted 
as part of their major assignment); 
• Formally treating reflective writing as a genre to be mastered, using the work of Moon 
(n.d.);
• Introducing a simplified taxonomy for coding participation in discussion forums, using 
the work of Lalli & Ferger (2005); and
• Setting a formative task that encouraged analysis of dialogue in discussion forums.
The specification of the reflective writing component of the WIP assignment was adjusted 
so that students were required to explicitly base their reflections on participation in 
mediated conversations. This took the form of a specification for the reflective writing task 
(Fig. 1).
Preliminary Results
In the first stage of the design experiment, students were assessed on their reflective 
writing using a non-specific criteria (Fig. 2).
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... a summary of how you went about your learning (of about 300 words), particularly the 
ways in which you participated in any learning networks. It is expected that you will use 
terms and concepts introduced in lectures and readings. The descriptions must be 
accompanied by evidence of your own participation in learning networks and in notes 
that track your individual explorations and experiences. As evidence of participation in 
learning networks, you should include  fragments of conversations (i.e. one that you 
contributed to and/or responses you received) - the Learning Networks part. 
Figure 1 : Reflective Writing Specification
A small sample (n=20) of student work (reflective summaries) was selected from the 
population (n=603) who ranked the highest in this section of the assignment. Each 
summary was categorised using a modified version of the assessment criteria which was 
aligned to  Lalli & Ferger's Interaction-Based Coding Scheme. Each of the samples was 
independently coded and tallied (see Fig. 3).
All the students were able to provide a description of their mediated conversations. For 
example: 
"Our team shared information and ideas using a variety of methods, in both face-to-
face meetings and through technology. ..." [TK]. 
Almost all students were able to provide utilitarian reasons for this form of participation. 
For example: 
"For instance, as the image artist of the team, I had the fairly advanced image editing 
skills, but I never would have known that images can be converted to several formats 
to minimise the file size if my team mate never suggested it." [JN].
Most students were able to summarise or cite an explicit mediated exchange as an 
exemplar. For example:
"... I contributed was an initial email sent to all group members regarding 
brainstorming our broad topic, ... This email began that brainstorming ..." (TH). 
Only a small number of these (high-achieving) students included reasoning to explain the 
efficacy of the mediated interaction. For example:
"Email was the most often utilized communication tool for my team and I found it to 
be a very efficient and convenient way to share resources and ask questions as they 
arose. Furthermore I found the face-to-face team meetings to be invaluable because 
they allowed the easy facilitation of detailed discussion and provided a supportive 
environment to share and discuss our sometimes contrasting opinions." [LB]. 
Finally, within this sample, only one student provided an explanatory theory as a 
conjecture:
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Cases Description Evidenced Utilitarian Reasoned Theory
20 20 13 19 3 1
Figure 3 : Reflective Writing Coding
An informed description (synthesised using language introduced in lectures and 
readings) of the varied ways learning took place, (e.g. personally & within groups; face-
to-face & mediated). The description includes examples of personal contributions and 
responses to mediated discussions, in the learning networks encountered.
Figure 2 : Assessment Criteria for Reflective Writing
"Conversely, as our group by necessity or design has met and communicated more 
online rather than in face-to-face scenarios, I have found that we have been more 
concise and critical in our communication, which I believed has contributed to, rather 
than hindered, the overall achievement  of our group." [AR]. 
Given the above results, it is salutary to consider the design goal of enhanced reflective 
expression. The high performing students in this sample were able to go beyond mere 
reflective description (Moon, n.d.). Many were able to identify utility in their mediated 
participation. But, perhaps most tellingly, only a very small number of students were able 
to express reasoned explanations in terms of the learning that took place. Only one 
student went beyond this form of reasoning to provide personally-relevant theory. So, 
despite the interventions used in the first stage of this design experiment, the design goal 
was not met.
Discussion
Reflective writing that goes beyond simple description, particularly when it is based on 
mediated peer interaction, is difficult. Correspondingly, good pedagogic design, that seeks 
to draw out utilitarian, reasoned or theoretical reflections is particularly complex. Given the 
experience gained from the first stage of this design experiment, it is useful to consider 
what aspects of the task, the learning environment and/or the assessment used, stand out 
as impediments and which offer possible refinements for the next iteration.
As Goodfellow and Lea (2005) noted, it is important to recognise the distinct rhetorical 
demands that writing reflectively involves (as distinct from other genres that students are 
simultaneously mastering). Thus it is important to differentiate the different genres to 
students and provide examples, rules, readings and formative precursor activities prior to 
summatively assessing them. It is apparent (now) that some contrasting themes between 
writing (formally, reflectively) and writing (as mediated dialogue) need to be highlighted, 
including:
• the transition from dialogic to monologic forms;
• the different timing and manner of construction (e.g. structure, collaboration, etc) in 
the three forms; and
• the level of abstraction required to reach beyond purely utilitarian reasoning in the 
reflective form.
The decision to assess participation indirectly, by including a reflective summary as part of 
a double-sided project rather than more direct forms (e.g. word counts of contributions to 
mediated discussions) meant that there was a gap between participation and the 
production of related text for assessment purposes. This gap can be justified on both 
pragmatic and theoretical grounds: teaching and marking workloads become manageable; 
and time for deeper reflection becomes available to the student. However the gap may 
present difficulties for students. If they are reluctant to participate actively in discussions 
then they may be left with little data to ground their reflections. The gap also weakens the 
critical association between participation and assessment. The accompanying model (Fig. 
4), which includes an intermediate writing form (a learning log) and reveals the connection 
between participation and assessment will help guide interventions in the second phase of 
the design experiment.
7
The specification of the reflective writing task, along with comprehensible descriptions of 
the criteria for assessment are important in guiding and scaffolding students. It is obvious 
(now) that there is considerable scope for clarifying these descriptions as well as  
implementing formal learning tasks that develop the different participatory and writing 
skills. Finally, this subject has used past students as an extended learning community. 
These people could be asked to demonstrate successful reflective writing practices, based 
on their own successful experiences, to the present students. In this way, present students 
can triangulate this advice against the formal descriptions contained in the official 
assignment documentation.
Conclusion
Reflective writing is important because it can serve as a trigger to deep learning through 
introspection and explicit representation. For teacher education students, it is particularly 
important in their future professional lives when designing effective learning experiences 
for their own students. Reflection needs experience. Mediated participation in discussion 
forums provides the record that serves as the source of such experiential data. But 
designing interventions and assessment to support such activity is a particularly thorny 
problem requiring careful analysis and refinement over successive teaching episodes. The 
present study, as a design experiment, has begun to tease out some of the keys to 
encouraging reflective writing including:  separating the different writing conditions and 
demands at work; putting in place a structured approach to production of different texts; 
and making the links between participation and assessment transparent, timely and 
meaningful.
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